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Let P,(z) be a polynomial of degree n whose coefficients are each drawn 
from a normal population with mean 0 and variance 1. For such polynomials, 
the statistic N,, = number of real zeros of P, has expectation [I] 
4 j 
1 (1 - &2)1/s (n + 1) 4 - x2) 
vn = E(N,) = k h, = ’ 7r 0 1 - $2 1 _ .@+2 
which was shown in [l] to be asymptotic to 
4 
v, N - log n. 
?r 
Subsequent papers have improved this by giving upper and lower bounds for 
V, . The best of these seem to be [2] 
and [31 
v, < {(2/7r) In n + 1.1021 + .06749/n, n odd, 
((2/m) In fl + 1.0931 + .07667/n, n even, 
v, > (2/r) ln(n + 1) - .6. 
In this note v, has been computed for n < 100. These computations were 
performed using several independent quadrature techniques which avoid 
evaluating the integrand at x = 1 and the results, tabulated in Table I, are 
accurate to all the digits shown. Table I also lists the upper and lower bounds 
for v, as given in [2]. This data is also presented graphically in Fig. 1, which 
indicates that improvements should be expected in the lower bound for v, . 
* This research was supported by the U.S. Atomic Energy Commission under 
Contract W-7405-ENG-36. 
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TABLE I 
Best published Best pubbsbed 
N lower bound V” upper bound 
1 -.1587288 1.OOOOOO0 1.1695900 
2 .0993983 1.2970236 1.5127062 
3 .2825424 1.4927597 1.8239950 
4 .4246000 1 MO4876 1.9948099 
5 .5406695 1.7595972 2.1401980 
6 .6388049 1.8595524 2.2465418 
7 .7238136 1.9457369 2.3505463 
8 .7987966 2.0215237 2.4264914 
9 .8658712 2.0891720 2.5083955 
10 .9265415 2.1502723 2.5666382 
11 .9819407 2.2059874 2.6347830 
12 1.0328975 2.2571946 2.68 14299 
13 1.0800761 2.3045718 27401890 
14 1.1239983 2.3486541 2.7786525 
15 1.1650848 2.3898716 2.8305976 
16 1.2036796 2.4285149 2.8629767 
17 1 2400678 2.4650540 29097496 
18 1.2744881 2.4995511 2.9374273 
19 1.3071424 2.5322711 29801402 
20 1.3382032 2.5633884 30040759 
21 1.3678187 2.5930529 30435170 
22 1.3961176 2.6213945 3.0644037 
23 1.4232119 2.6485262 3.1011520 
24 1.4492000 2.6745414 3.1195065 
25 1.4741687 2.6995454 3.1539996 
26 1.4981949 2.7235978 3 1702175 
27 1.5213473 2.7467135 3 2027945 
28 1.5436871 2.7691343 3 2171855 
29 1.5652695 2.7907356 3.2481143 
30 1.5861442 2.8116274 3.2609252 
31 1.6063560 2.8318548 3.2904212 
32 1.6259458 2.8514588 3.3018519 
33 1.6449508 2.8704767 3.3300910 
34 1.6634049 2.8889426 3.3403058 
35 16813390 2.9068876 3 3674332 
36 1.6987817 2.9243403 3.3765687 
37 1.7157593 2.9413210 3 4027058 
38 1.7322958 2.9578720 3.4108769 
39 1.7484136 2.9739977 3.4361263 
40 1.7641334 2.9891249 3.4434303 
41 1.7794744 3.0050126 3.4618795 
42 1.7944544 3.0200589 3.4743999 
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TABLE I (contznued) 
Best pubhshed Best pubhshed 
N lower bound “n upper bound 
43 1.8090899 3.0347004 3.4981239 
44 1.8233966 3.0490126 3.5039324 
45 1.8373888 3.0630099 3.5269964 
46 1.8510801 3.0767060 3.5321556 
47 1.8644831 3.0901136 3.5546160 
48 1.8776098 3.1032445 3.5591804 
49 1.8904712 3.1161099 3.5810871 
50 1.9030779 3.1287205 3.5851046 
51 1.9154399 3.1410859 3.6065013 
52 1.9275663 3.1532158 3.6100143 
53 1.9394661 3.1651187 3 6309397 
54 19511475 3 1768031 3.6339859 
55 1.9626185 3.1882769 3.6544746 
56 1.9738864 3.1995475 3.6570876 
57 1.9849583 3.2106220 3.6771704 
58 1.9958410 3.2215071 3.6793802 
59 2.0065407 3.2322091 3.6990849 
60 2.0170636 3.2427342 3.7009185 
61 2.0274154 3.2530880 3.7202700 
62 2.0376015 3.2632762 3.7217520 
63 2.0476272 3.2733038 3.7407728 
64 2.0574975 3.2831759 3.7419252 
65 2.0672170 3.2928912 3.7606358 
66 2.0767905 3.3024722 3.7614787 
67 2.0862220 3.3119054 3.7798978 
68 2.0955159 3.3212008 3.7804495 
69 2.1046761 3.3303624 3.7985940 
70 2.1137063 3.3393940 3.7988714 
71 2.1226102 3.3482992 3.8167569 
72 2 1313913 3.3570816 3.8167751 
73 2 1400529 3.3657444 3.8344158 
74 2 1485983 3.3742910 3.8341890 
75 2.1570305 3.3827243 3.8515982 
76 2.1653524 3.3910473 3 8511393 
77 2.1735670 3.3992629 3.8683289 
78 2.1816769 3.4073738 3.8676499 
79 2.1896848 3.4153827 3.8846312 
80 2.1975932 3.4232920 3.8837432 
81 2.2054046 3.4311043 3.9005264 
82 2.2131213 3.4388219 3.8994396 
83 2.2207456 3.4464470 3.9160344 
84 2.2282796 3.4539819 3.9147583 
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N 
Best pubhshed 
lower bound 
85 2.2357256 
86 2.2430854 
87 2.2503611 
88 22575547 
89 2 2646678 
90 2.2717024 
91 22786600 
92 2.2855425 
93 2.29235 13 
94 2.299088 1 
95 23057543 
96 2.3123515 
97 2.3188810 
98 2 3253442 
99 2.3317424 
100 2.3380770 
Y” 
Best pubhshed 
upper bound 
3.4614286 39311736 
3.4687892 3.9297171 
3.4760656 3.9459612 
3.4832598 3.9443324 
3.4903737 3.9604130 
3.4974089 39586197 
3.5043672 3.9745440 
3 5112502 3.9725934 
3.5180596 3.9883682 
3.5247970 39862669 
3 5314638 4.0018985 
3 5380615 3.9996530 
3 5445915 40151472 
3.5510522 40127633 
3.5574539 4 0281259 
3.5637890 40256091 
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